SPECIFICATION 
TITLE OF THE INVENTION 

ADAPTER FOR MEMORY CARD 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to an adapter to 
which a memory card, particularly, a compact memory 
card such as RS-MMC or the like is attached, whereby 
a variation of an electronic equipment capable of using 
the memory card can be widened. 

DESCRIPTION OF THE CONVENTIONAL ART 

As available memory cards in the market, there 
are an ATA (PC) card, a smart media card, a CF card, 
an MMC (registered trade mark) and the like. On the 
other hand, there is a recently developed RS (reduced 
size) -MMC (registered trade mark) in which a thickness 
is equal to that of the MMC, however, a width and a 
depth (a length) are about a half thereof respectively. 
The RS-MMC has the same specification as that of the 
MMC, and can be used for the electronic equipment such 
as a computer or the like and a cellular phone as an 
alternative of the MMC. 

However, the RS-MMC is compact, and can not be 
used in a computer and an external driver capable of 
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using the other memory cards such as the MMC and the 
like. Accordingly, in the present circumstances, the 
RS-MMC can be used only in the computer and the external 
driver made for exclusive use of the RS-MMC. Thus, 
there is a problem that the range of electronic 
equipments in which the compact memory card such as 
the RS-MMC or the like can be used is limited. 

SUMMARY OF THE INVENTION 

The present invention is made by taking the problem 
mentioned above into consideration, and an object of 
the present invention is to provide an adapter for a 
memory card, to which a compact memory card such as 
an RS - MMC or the like is attached, whereby it is possible 
to use in an electronic equipment made for use of a 
normal size memory card such as an MMC or the like, 
so that it is possible to widen a usable range of the 
compact memory card. 

In order to achieve the object mentioned above, 
in accordance with a first aspect of the present 
invention, there is provided an adapter for a memory 
card comprising: 

a frame metal fitting to which an end portion of 
the memory card is inserted, whereby the memory card 
is detachably fitted; and 

a core formed of a resin molded body, which is 
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assembled in the frame metal fitting by insertion, 

wherein an entire thickness of the adapter is 
approximately the same as a thickness of the memory 
card, the frame metal fitting has a pair of holding 
portions which are formed in an approximately C shape 
in both end portions on the side of the memory card 
being attached and hold both sides of the memory card 
on the basis of insertion of the memory card, a hook 
portion which is provided between a pair of the holding 
portions and is detachably engaged with the end 
portion of the memory card by spring force so as to 
prevent the memory card from coming off, and a caulking 
projection which fixes the core on the basis of caulking 
to the core, and an insulative coating film is formed 
on the outer surface of the frame metal fitting. 

In accordance with the invention described in the 
first aspect, the core is assembled in the frame metal 
fitting and the adapter for the memory card is formed, 
by inserting the core to the frame metal fitting and 
caulking the caulking projection. In this adapter, 
the holding portions hold both sides of the memory card 
by inserting the memory card into the frame metal 
fitting, and the hook portion is engaged with the memory 
card on the basis of the spring force so as to prevent 
the memory card from coming off, whereby the memory 
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card is attached to the adapter. 

In the state that the memory card is attached, 
the size of the combination of the memory card and the 
adapter is equal to the size of a normal size memory 
card. Further, the thickness of the adapter is 
approximately equal to the thickness of the memory card. 
Accordingly, since the same size as a normal size memory 
card is achieved in the state that the memory card is 
attached to the adapter, it is possible to use in the 
electronic equipment for a normal size memory card, 
so that it is possible to expand a usable range of the 
compact memory card. 

Further, since the insulative coating film is 
formed on the outer surface of the frame metal fitting, 
a short-circuit does not occur between contact shoes 
of a connector even in the case that the adapter is 
erroneously attached to the connector. Accordingly, 
it is possible to prevent a relevant electronic 
equipment and the like from being broken and damaged. 

In accordance with a second aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in the first aspect, wherein a pair 
of the holding portions are formed in an approximately 
C shape so as to apply spring force for elastically 
holding the memory card, and a centering boss portion 
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for centering the memory card is formed in at least 
one of the holding portions. 

In accordance with the second aspect, since the 
holding portions hold the memory card on the basis of 
the spring force, it is possible to securely attach 
the memory card. Further, since the centering boss 
portion centers the memory card, it is possible to 
securely attach the memory card to a regular position. 

In accordance with a third aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in the first or second aspect, wherein 
a pair of the holding portions have an opening prevention 
piece for preventing the approximately C shape from 
opening on the basis of the engagement with the core. 

In accordance with the third aspect, since the 
opening prevention piece is engaged with the core, 
thereby preventing the holding portions from opening, 
the frame metal fitting maintains a fixed thickness, 
and the entire thickness of the adapter is not increased. 
Accordingly, it is possible to securely attach to the 
electronic equipment. Further, since it is possible 
to securely hold the memory card by means of the holding 
portions, it is possible to prevent the memory card 
from falling away. Further, since the holding 

portions maintain the approximately C shape even in 
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the case that the memory card is frequently attached 
and detached, it is possible to secure durability. 

In accordance with a fourth aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in any one of the first to third aspects, 
wherein end surfaces in the memory card insertion side 
of a pair of the holding portions are cut diagonally 
to the insertion direction. 

In accordance with the diagonal cut of the holding 
portions mentioned above, no resistance is generated 
in the case that the memory card is regularly inserted, 
and great resistance is generated if the memory card 
is reversely inserted. Accordingly, it is possible 
to prevent reverse attachment of the memory card on 
the basis of a feeling at a time of inserting the memory 
card . 

In accordance with a fifth aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in any one of the first to fourth aspect, 
wherein a notch portion for forming a center of a 
relative rotation of the memory card with respect to 
the frame metal fitting on the basis of the engagement 
with the memory card is formed in at least one of a 
pair of the holding portions. 

In accordance with the fifth aspect, since the 



memory card can be attached to the adapter by relatively 
rotating the memory card around the notch portion, it 
is possible to easily attach the memory card. 

Further, in accordance with this invention, the 
structure may be made such that a locking projection 
corresponding to the notch portion is formed in one 
end portion of the memory card, whereby the locking 
projection and the notch portion are engaged so as to 
form the rotation center mentioned above . Accordingly, 
since the relative rotation of the memory card can be 
stably achieved, it is possible to further easily attach 
the memory card. Further, since a directionality at 
a time of attaching is applied by forming the locking 
projection in one end portion with respect to the memory 
card, it is possible to prevent the memory card from 
being reversely attached. 

In accordance with a sixth aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in the first aspect, wherein a 
displacement control portion for preventing the hook 
portion from being displaced in the direction apart 
from the core on the basis of relative contact is 
provided in the core and the hook portion. 

In accordance with the sixth aspect, since it is 
possible to control so as to prevent the hook portion 
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from moving apart from the core, the hook portion does 
not move apart from the core. Accordingly, anattitude 
of the hook portion with respect to the memory card 
is always constant, and it is possible to securely engage 
with the memory card by the hook portion. 

In accordance with a seventh aspect of the present 
invention, there is provided an adapter for a memory 
card, wherein an insulative coating film is formed in 
the entire of the outer surface of the frame metal 
f i t ting . 

In accordance with the seventh aspect, even in 
the case that the adapter is erroneously attached to 
a connector, it is possible to completely prevent a 
short-circuit from occurring between contact shoes of 
the connector on the basis of the insulative coating 
film formed in the entire of the outer surface of the 
frame metal fitting. 

In accordance with an eighth aspect of the present 
invention, there is provided an adapter for a memory 
card, wherein an insulative coating film is partly 
formed in a periphery of the outer surface of the frame 
metal fitting. 

In accordance with the eighth aspect, even in the 
case that the adapter is erroneously attached to a 
connector, it is possible to sufficiently prevent a 
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short-circuit from occurring between contact shoes of 
the connector on the basis of the insulative coating 
film formed only in the necessary portion in the 
periphery of the outer surface of the frame metal 
f i 1 1 i ng . 

In accordance with a ninth aspect of the present 
invention, there is provided an adapter for a memory 
card, wherein the insulative coating film is formed 
with a thermoplastic resin or a thermosetting resin 
such as an acrylic resin, a polyethylene resin, a 
polyimide resin, a polyamide resin, a fluorine 
contained resin, an epoxy resin, a polyester resin and 
the like. 

In accordance with the ninth aspect, since various 
thermoplastic or thermosetting resins are used as the 
insulative coating film, a mechanical strength with 
respect to the frame metal fitting is not weakened, 
and it is possible to maintain an insulating property 
for a long time. 

In accordance with a tenth aspect of the present 
invention, there is provided an adapter for a memory 
card as recited in any one of the first, seventh and 
eighth aspects, wherein the memory card is an RS-MMC. 

In accordance with the tenth aspect, it is possible 
to use the compact RS-MMC in the same manner as that 
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of the normal size MMC . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing an adapter 
in accordance with the present invention from an upper 
side; 

Fig. 2 is a perspective view showing the adapter 
from a lower side; 

Fig. 3 is a perspective view showing a hook portion 
of a frame metal fitting; 

Fig. 4 is a cross sectional view showing a holding 
state by a holding portion; 

Fig. 5 is an exploded perspective view explaining 
an opening prevention piece; 

Fig. 6 is a cross sectional view showing operation 
of the opening prevention piece; 

Fig. 7 is a perspective view showing a state that 
the opening prevention piece is assembled; 

Figs. 8A and 8B are a plan view and a side 
elevational view before the adapter is assembled; 

Figs. 9A and 9B are a plan view and a side view 
in the middle of assembling the adapter; 

Fig. 10 is an enlarged cross sectional view along 
a line W-W in Fig. 9 ; 

Figs. 11A and 11B are a plan view and a side view 
showing a temporary assembled state of the adapter; 
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Fig. 12 is an enlarged cross sectional view along 
a line X-X in Fig. 11; 

Figs. 13A and 13B are a plan view and a side view 
showing a state that the adapter is assembled; 

Fig. 14 is an enlarged cross sectional view along 
a line Y-Y in Fig. 13; 

Figs. 15A to 15C are cross sectional views showing 
a state of caulking process; 

Fig. 16 is an exploded perspective view before 
a memory card is attached to the adapter; 

Fig. 17 is a perspective view showing a state that 
the memory card is attached to the adapter, as seen 
from a lower side; 

Fig. 18 is a perspective view showing a state that 
the memory card is attached to the adapter, as seen 
from an upper side; 

Figs. 19A to 19E are cross sectional views showing 
a process of attaching the memory card to the adapter; 

Fig. 2 0 is a cross sectional view showing operation 
of detaching the memory card from the adapter; 

Fig. 21 is a cross sectional view showing an 
undesirable state in the case that a displacement 
control portion is not provided; 

Fig. 22 is a bottom view showing another method 
of attaching the memory card to the adapter; 
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Fig. 23 is a bottom view showing a memory card 
in accordance with another aspect; 

Fig. 24 is a bottom view showing operation of 
attaching the memory card in Fig. 23 to the adapter; 

Fig. 25 is a partly enlarged bottom view of Fig. 

24 ; 

Fig. 26 is a perspective view showing an adapter 
in accordance with the other example from an upper side; 

Fig. 27 is a perspective view showing the adapter 
in accordance with the other example from a lower side; 

Fig. 28 is a plan view showing a state that the 
adapter and the memory card are regularly inserted to 
a connector; 

Fig. 29 is a cross sectional view along a line 
A - A as seen in an arrowed direction in Fig. 28; 

Fig. 30 is a plan view showing a state that the 
adapter and the memory card are erroneously inserted 
to the connector; and 

Fig. 31 is a cross sectional view along a line 
B-B as seen in an arrowed direction in Fig. 30. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A description will be given below of an embodiment 
in accordance with the present invention with reference 
to Figs. 1 to 27. An adapter 1 in accordance with the 
embodiment is provided with a frame metal fitting 2 



12 



"I 



and a core 3 . 

Before describing the adapter 1 in accordance with 
the embodiment, a description will be given of a memory 
card 4 attached to the adapter 1. The memory card 4 
is a compact memory card which is shorter than a normal 
size memory card, and in this embodiment, an RS-MMC 
(registered trade mark) is used. In the compact memory 
card 4 of the RS-MMC, a pair of thinned held portions 

41 and 42 are formed on both surfaces in both end 
portions in the width direction, of a main body 40 as 
shown in Figs. 16 to 18. The held portions 41 and 42 
are held by holding portions 21 and 22 of the adapter 
1. Further, a rectangular engagement groove 43, which 
is stepped to be made lower, is formed between a pair 
of the held portions 41 and 42. The engagement groove 
43 is formed in a lower surface of the main body 40, 
and a hook portion 23 of the adapter 1 is engaged with 
the engagement groove 43. The held portions 41 and 

42 and the engagement groove 43 are formed in end 
portions of the main body 40 in the side of the adapter 
1 . 

Further, the memory card 4 can be identified on 
the basis of a color by coating with a coloring material 
in various colors on the surface of the memory card 
4, whereby it is possible to improve a convenience. 
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Further, the frame metal fitting 2 is hardened in 
accordance with a heat treatment at a temperature 
between about 200 and 300 *C applied in the process 
of the coating work, whereby it is possible to improve 
a mechanical strength. In accordance with an actual 
measurement, about 5 % increase is recognized. 

The frame metal fitting 2 in the adapter 1 is 
structured such that the memory card 4 is attached 
thereto, and the entire thereof is formed of a metal 
such as a stainless or the like . Further, aninsulative 
coating film 60 is formed on the outer surface of the 
frame metal fitting 2 formed entirely of the metal, 
in order to prevent contact shoes 51 of a connector 
50 from being short-circuited even in the case that 
the adapter 1 is erroneously attached to the adapter 
1, as shown in Figs. 30 and 31. The insulative coating 
film 60 is made of a raw material comprising a 
thermop lastic or t hermo setting resin such as an acrylic 
resin, a polyethylene resin, a polyimide resin, a 
polyamide resin, a fluorine contained resin, an epoxy 
resin, a polyester resin and the like. Further, for 
forming the insulative coating film 60 on the frame 
metal fitting 2, any means such as painting, coating 
and the like maybe employed . Further, it is preferable 
that a range in which the insulative coating film 60 
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is formed is the entire of the outer surface of the 
frame metal fitting, however, is not limited to this. 
For example, as shown in Figs. 26 and 27, the range 
may be only an outer periphery (about 2 to 4 mm) of 
the frame metal fitting 2. A function of preventing 
the short-circuit can be sufficiently achieved by this 
range . 

Further, the frame metal fitting 2 has an 
approximately flat supporting plate portion 20, a pair 
of right and left holding portions 21 and 22 formed 
with respect to the supporting plate portion 20, a hook 
portion 23 and a caulking projection 24, as shown in 
Figs . 1 , 2 and 8 . 

The holding portions 21 and 22 are formed as a 
pair by bending both right and left end portions of 
the supporting plate portion 20 in the side to which 
the memory card 4 is attached in an approximately C 
shape. The respective holding portions 21 and 22 are 
formed in the approximately C shape such that opening 
portions thereof are faced to each other. Both end 
portions of the memory card 4 are inserted to the holding 
portions 21 and 22, whereby the holding portions 21 
and 22 hold the held portions 41 and 42 in both end 
portions of the memory card 4 . Since the memory card 
4 is prevented from being displaced in the lateral and 
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vertical directions on the basis of the holding, the 
adapter 1 and the memory card 4 are assembled in a flush 
state with no play , as shown in Figs . 17 and 18. Further, 
the holding portions 21 and 22 hold both end portions 
of the memory card 4, whereby it is possible to prevent 
the adapter 1 and the memory card 4 from bending in 
a V shape, and it is possible to prevent both the elements 
from coming off due to distortion because these e lement s 
are not distorted. 

The holding portions 21 and 22 are bent in the 
approximately C shape, whereby spring force is applied 
to upper pieces 21a and 22a, and the upper pieces 21a 
and 22a are elastically brought into contact with the 
memory card 4. Since the holding portions 21 and 22 
elastically hold the memory card 4 inserted in the manner 
mentioned above, it is possible to securely hold the 
memory card 4 . 

On the other hand, a centering boss portion 25 
is formed in lower pieces 21b and 22b of the holding 
portions 21 and 22 in the side of the supporting plate 
portion 20. The centering boss portion 25 is formed 
by partly protruding the lower pieces 21b and 22b. The 
respective centering boss portions 25 are brought into 
contact with step portions 45 corresponding to boundary 
portions between the held portions 41 and 42, and the 



16 



main body portion 40 in the memory card 4, by inserting 
the memory card 4 to the holding portions 21 and 22. 
Since the memory card 4 is centered on the basis of 
this contact, it is possible to securely attach the 
memory card 4 to a regular position with respect to 
the adapter 1 . In this case, the centering boss portion 

25 may be formed in any one of a pair of the holding 
portions 21 and 22. 

An opening prevention piece 26 is formed in the 
upper pieces 21a and 22a of the holding portions 21 
and 22. The opening prevention piece 26 is formed by 
bending each of the upper pieces 21a and 22a downward 
and extending toward the core 3 under the bent state, 
as shown in Figs. 5 to 7. The opening prevention piece 

26 enters into a slit 31 formed in the core 3 so as 
to be engaged with the core 3. In accordance with the 
engagement, the opening prevention piece 26 prevents 
the upper pieces 21a and 22a from being deformed upward 
and being bent upward. Accordingly, it is possible 
to prevent the holding portions 21 and 22 from opening 
from the approximately C shape in a molded initial state . 
Therefore, since the frame metal fitting 2 maintains 
a fixed thickness, and the entire thickness of the 
adapter 1 is not increased, it is possible to securely 
attach to the electronic equipment, and it is possible 
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to securely hold the memory card 4 bymeans of the holding 
portions 21 and 22, whereby it is possible to prevent 
the memory card 4 from coming off. Further, even in 
the case that the memory card 4 is frequently attached 
and detached, the holding portions 21 and 22 work to 
maintain the approximately C shape, so that a durabi 1 i ty 
can be achieved. 

An inclined surface 27 is formed in each of the 
upper pieces 21a and 22a of a pair of the holding portions 
21 and 22 (refer to Fig. 1) . The inclined surface 27 
is formed on an end surface on the side of inserting 
the memory card 4 of each of the upper pieces 21a and 
22a in the holding portions 21 and 22, and is formed 
by cutting diagonally toward the far side in the 
direction of inserting the memory card 4. Since the 
inclined surface 27 is formed in this manner, no 
resistance is generated in the case that the memory 
card 4 is regularly inserted, and a great resistance 
is generated in the case that the memory card 4 is 
reversely inserted. Accordingly, it is possible to 
prevent the memory card 4 from being reversely attached 
on the basis of a feeling at a time of inserting. In 
this case, lengths of the upper pieces 21a and 22a and 
the lower pieces 21b and 22b in a pair of the holding 
portions 21 and 22 may be slightly different as in the 
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illustrated embodiment or they may be formed 
approximately at the same length as the shorter side. 

The hook portion 23 is provided in the frame metal 
fitting 2 so as to be positioned between a pair of the 
holding portions 21 and 22. The hook portion 23 is 
formed by bending the end portion of the supporting 
plate portion 20 downward approximately orthogonally, 
is formed in the side to which the memory card 4 is 
attached similarly to the holding portions 21 and 22, 
and is formed, however, in the frame metal fitting 2 
so as to be arranged at a slightly inwardly retreated 
position than the holding portions 21 and 22 . The hook 
portion 23 is engaged with the engagement groove 43 
of the memory card 4, and the memory card 4 is held 
so as to be prevented from coming off from the adapter 
1 on the basis of the engagement. In this case, it 
is possible to engaged with an engagement groove 43' 
provided in an opposite side to the engagement groove 
43 by adjusting the height of the hook portion 23. 
Accordingly, it is possible to attach to the memory 
card 4 from both the front and back sides (refer to 
Figs . 19 to 2 1). 

The hook portion 23 is formed so as to be provided 
continuously with the supporting plate portion 20, and 
long linear slits 20b and 20b are parallelly formed 
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in a continuously provided portion 20a with the hook 
portion 23 in the supporting plate portion 20, as shown 
in Figs. 2 and 8. Spring force is applied to the 
continuously provided portion 20a by forming of the 
slits 20b and 20b, and accordingly, the spring force 
is applied to the hook portion 23 provided continuously 
with the continuously provided portion 2 0a. Therefore, 
since the hook portion 23 is engaged with the memory 
card 4 with the spring force being applied, it is 
possible to securely engage. Further, as shown in Fig. 
2, characters "PUSH" 20c and a serration 20d are formed 
near the continuously provided portion 2 0a by engraving 
or printing. Accordingly, an operabili ty is improved, 
since a portion to be pushed is indicated, and a slip 
resisting function is provided. 

The caulking projection 24 is formed projectingly 
in both sides of the supporting plate portion 20 in 
the width direction, and fixes the core 3 by being 
caulked . 

The core 3 is constituted by a resin molded body 
made of such as a PBT resin or the like, and is formed 
in an approximately rectangular thin plate in a plan 
view. Since the core 3 is formed of the resin molded 
body, it is possible to achieve a weight saving and 
a handling property is improved. Further, the core 
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3 may be made by painting or coating a coloring material 
on a molded product obtained by a metal die casting 
(for example, a aluminum, a zinc or the like) . In the 
case of molding with the metal, the core may be heavy, 
however, a strength can be widely increased. 

Insertion portions 33 inserted to the holding 
portions 21 and 22 of the frame metal fitting 2 are 
formed in opposite surfaces to the frame metal fitting 
2 in the core 3 by applying recesses on the upper surface . 
The core 3 is mounted to the frame metal fitting 2 in 
a state of being positioned in the lateral direction, 
by inserting the insertion portions 33 to the holding 
portions 21 and 22. In this case, as mentioned above, 
since the spring force is applied to the holding portions 
21 and 22, the upper pieces 21a and 22a of the holding 
portions 21 and 22 are elastically pressure contacted 
with the insertion portions 33 as shown in Fig. 4, by 
inserting the insertion portions 33 to the holding 
portions 21 and 22. Accordingly, it is possible to 
temporarily assemble the core 3 with respect to the 
frame metal fitting 2. 

The core 3 is mounted to the frame metal fitting 

2 by sliding on the upper surface of the supporting 
plate portion 20, and the upper surface 34 of the core 

3 is exposed in a state of being mounted to the frame 
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metal fitting 2 . Since themeniory card4 canbeattached 
by manually gripping the exposed upper surface 34, it 
is possible to prevent the hands from being injured 
by the frame metal fitting made of metal. In this case, 
it is possible to apply creping work on the upper surface 
34 of the core 3, whereby an irregularity caused by 
a molding sink of the resin at a time of molding is 
inconspicuous so as to improve an outer appearance, 
and it is possible to prevent the slip at a time of 
assembling in the frame metal fitting 2. 

The slit 31 mentioned above is formed in the 
insertion portion 33 which is the end portion on the 
side where the memory card 4 is attached, in the core 
3. Further, a caulking receiving portion 32 

corresponding to the caulking projection 24 is formed 
in both sides in the width direction at a predetermined 
length. The caulking receiving portion 32 is formed 
such that the outer periphery is formed in an arch shape, 
as shown in Fig. 15, and is connected to the caulking 
projection 24 on the basis of the caulking of the 
caulking projection 24 in the frame metal fitting 2. 
It is possible to fix the core 3 to the frame metal 
fitting 2 on the basis of such the connection. In the 
fixing obtained by the caulking operation as mentioned 
above, it is possible to obtain great fixing strength 
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as is different from the fixing achieved by the pressure 
insertion, and it is possible to stably fix to the core 
3 and the frame metal fitting 2 without aged 
deterioration. However, in addition to the caulking 
method, a fixing method by using an adhesive agent may 
be employed. 

Further, ribs 35 are formed in the vertical and 
horizontal directions on a lower surface of the core 
3, as shown in Figs. 12 and 14. Strength is maintained 
by applying a so-called lightening work in the core 
3 in the manner mentioned above, and it is possible 
to reduce a used resin amount. Further, a long groove 
36 is formed in a rear portion of the core 3 so as to 
make it easy to take out from the electronic apparatus. 
The long groove 36 is provided in both upper and lower 
surfaces in the illustrated embodiment, however, may 
be provided in any one surface. In this case, the long 
groove 36 is not essential because the operation can 
be performed without the long groove 36. 

A displacement control portion is formed in the 
core 3 and the hook portion 23 of the frame metal fitting 
2. The displacement control portion is constituted, 
as shown in Figs. 2 and 3, by contact lug portions 28 
formed in both end portions of the hook potion 23 in 
the longitudinal direction, and pressing portions 37 
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formed in the core 3 so as to correspond to the contact 
lug portions 28. In the displacement control portion 
mentioned above, at a time of assembling the core 3 
to the frame metal fitting 2, a pressing portions 37 
are brought into contact with the contact lug portions 
28 froma lower side so as to hold. Since it is possible 
to control such a displacement (refer to Fig. 21) that 
the hook portion 23 and the continuously provided 
portion 20a are apart from the core 3, on the basis 
of such the holding, these elements do not move apart 
from the core 3. Accordingly, since the attitude of 
the hook portion 23 with respect to the memory card 
4 is always constant, the hook portion 23 can securely 
engage with the memory card 4. 

Figs. 8 to 15 show a process for manufacturing 
the adapter 1 by assembling the core 3 in the frame 
metal fitting 2. 

As shown in Fig. 8, the core 3 is approached from 
the rear side of the frame metal fitting 2, and as shown 
in Figs. 9 and 10, the insertion portions 33 of the 
core 3 are inserted into the holding portions 21 and 
22 of the frame metal fitting 2 from the rear side. 
At this time, the caulking projection 24 is in a state 
that the caulking projection 24 projects from the 
supporting plate portion 20. 



24 



Fig. 11 shows a state that the insertion portions 
33 are completely inserted into the holding portions 
21 and 22. At this time, since the holding portions 
21 and 22 have the spring force, the holding portions 
21 and 22 can firmly hold the insertion portions 33, 
whereby the core 3 and the frame metal fitting 2 are 
in a temporarily assembled state. 

Fig. 15 shows a state that the caulking operation 
is applied to the temporarily assembled state. An 
assembly in the temporarily assembled state is 
positioned and mounted on a caulking die 5, and a 
caulking punch 6 is approached to the caulking die 5 
(a state in Fig. 15A) . An arcuate caulking recess 
portion 6a is formed in the caulking punch 6, and the 
caulking recess portion 6a is brought into contact with 
the caulking projection 24 on the basis of the 
approaching to the caulking die 5 so as to forcibly 
bend the projection 24 (states in Figs. 15B and 15C) . 
Accordingly, the caulking projection 24 is caulked on 
the caulking receiving portion 32 of the core 3, and 
the core 3 and the frame metal fitting 2 are firmly 
assembled, whereby the adapter 1 is manufactured as 
showninFigs. 13, 14, 1 and 2 . The manu f a c t u r e d a dap t e r 
1 is structured such that an entire thickness is 
approximately the same thickness as that of the memory 
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card 4 . 

Figs. 16 to 19 show processes for attaching the 
memory card 4 to the adapter 1 manufactured in the manner 
mentioned above. 

As shown in Figs. 16 and 19A, the adapter 1 and 
the memory card 4 are opposed and moved close to each 
other, and the holding portions 41 and 42 of the memory 
card 4 are inserted into the holding portions 21 and 
22 of the frame metal fitting 2 gradually. In 
accordance with this insertion, a rear end portion 46 
of the memory card 4 is brought into contact with the 
hook portion 23 of the frame metal fitting 2 (Fig. 19B) , 
and pushes down the hook portion 23. At this time, 
since the hook portion 23 slides along a guide taper 
46a by the guide taper 46a being formed in the rear 
end portion 46 of the memory card 4 in the attaching 
side, it is possible to smoothly push down (Figs. 19C 
and 19D) . When the hook portion 23 gets over the rear 
end portion 46 of the memory card 4 on the basis of 
the sliding motion, the hook portion 23 enters into 
the engagement groove 43 of the memory card 4 on the 
basis of the spring force, and engages with the 
engagement groove 43 on the basis of the spring force 
(Fig. 19E) . In accordance with this engagement, the 
memory card 4 is attached to the adapter 1. Since the 
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attachment mentioned above can be achieved only by 
moving the adapter 1 and the memory card 4 close to 
each other, it is possible to easily attach. 

In the attached state of the memory card 4, a total 
size of the memory card 4 and the adapter 1 is the same 
size as that of a normal size memory card. Further, 
as mentioned above, the thickness of the adapter 1 is 
approximately the same as the thickness of the memory 
card 4. Accordingly, in a state that the memory card 
4 is attached to the adapter 1, the total size is the 
same as the size of normal size memory card. Therefore, 
since it is possible to use in the electronic equipment, 
the cellular phone and the like for the normal size 
memory card, it is possible to expand a usable range 
of the compact memory card such as the RS-MMC or the 
1 ike . 

In this case, since the hook portion 23 is 
prevented from being displaced in the direction of 
moving apart from the core 3 , by the displacement control 
portion constituted by the contact lug portion 28 and 
the pressing portion 37 of the core 3, the hook portion 
23 does not move apart from the core 3. Accordingly, 
a state shown in Fig. 21 does not occur, the attitude 
of the hook portion 23 with respect to the memory card 
4 is always constant, and it is possible to securely 
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engage with the memory card 4. 

Fig. 20 shows an operation of taking out the memory 
card 4 from the adapter 1. At a time of taking out, 
the hook portion is pressed down and the engagement 
with the engagement groove 43 is cancelled. Then, the 
memory card 4 can be taken out by drawing away the memory 
card 4 from the adapter 1, in so cancelled state. 
Accordingly, it is possible to easily take out the memory 
card 4 . 

In this embodiment, as shown in Figs. 1 and 2, 
the notch portion 29 is formed in the holding portion 
21 or 22. The notch portion 29 is formed in a 
rectangular shape in the side surface portion of one 
holding portion 21, however, it may be formed in an 
arcuate shape. The notch portion 29 formed in this 
manner can be set as a target of a directionality at 
a time of attaching the memory card 4. 

Fig. 22 shows an operation of attaching the memory 
card 4 by setting the notch portion 29 as the target. 
The memory card 4 is attached by relatively rotating 
the adapter 1 around the notch portion 29 in a state 
of hooking the end portion where the notch portion 29 
is formed in the adapter 1 on the end portion of the 
memory card 4. In the attachment on the basis of the 
rotation, since the directionality at a time of 
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attaching is clear, there is an advantage that it is 
possible to prevent an erroneous attachment and a 
reverse at tachment . 

Fig. 23 shows another aspect of the memory card 
4, in which a locking projection 48 is formed in an 
end portion in an attached side. Figs. 24 and 25 show 
an operation of attaching the memory card 4 in accordance 
with the aspect in Fig. 23 to the adapter 1. The 
attachment is achieved by inserting the locking 
projection 48 to the notch portion 29 formed in the 
adapter 1 so as to hook, and relatively rotating the 
adapter 1 and the memory card 4 around the notch portion 
29 in so hooked state. 

In the attachment mentioned above, since the 
memory card 4 and the adapter 1 are not detached at 
a time of rotating, it is possible to stably rotate, 
so that it is possible to further easily and securely 
attach the memory card 4. Further, since the 

directionality at a time of attaching is applied by 
forming the locking projection 48 in one end portion 
of the memory card 4, it is possible to prevent the 
memory card 4 from being reversely attached. 

Figs. 28 and 29 show an example that the structure 
obtained by attaching the memory card 4 to the adapter 
1 is correctly inserted and connected to the connector 
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50. The frame metal fitting 2 in the adapter 1 is not 
in contact with the contact shoes 51 of the connector 
50. Accordingly, a short-circuit does not occur 
between the contact shoes 51. 

Figs. 30 and 31 show an example that the structure 
obtained by attaching the memory card 4 to the adapter 
1 is erroneously inserted to the connector 5 0 . In other 
words, memory card 4 is turned over and inserted back 
to front into the connector 50, the contact shoes 51 
of the connector 50 and the frame metal fitting 2 are 
in contact with each other, and the short-circuit occurs 
between the contact shoes 51. Even in this case, since 
the insulative coating film 60 is formed on the outer 
surface of the frame metal fitting 2, it is possible 
to prevent the contact shoes 51 from being 
short-circuited. 

Since the present invention is structured in the 
manner mentioned above in detail, the following effects 
can be achieved. 

In accordance with the invention described in the 
first aspect, since the size of the entire including 
the adapter is equal to the size of the normal size 
memory card, it is possible to use in the electronic 
equipment, the cellular phone and the like for the normal 
size memory card. Accordingly, it is possible to 
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expand the usable range of the compact memory card. 
Further, since the insulative coating film is formed 
on the outer surface of the frame metal fitting, the 
short-circuit does not occur between the contact shoes 
of the connector even in the case that the adapter and 
the memory card are erroneously attached to the 
connector. Accordingly, it is possible to prevent the 
relevant electronic equipment from being broken and 
damaged . 

In accordance with the invention described in the 
second aspect, since the memory card is held on the 
basis of the spring force, in addition to the same effect 
as that of the invention in accordance with the first 
aspect, it is possible to securely attach the memory 
card, and since the memory card is centered, it is 
possible to securely attach the memory card to the 
regular position. 

In accordance with the invention described in the 
third aspect, since the holding portion is prevented 
from being opened, the frame metal fitting always 
maintains the fixed thickness, it is possible to 
securely attach to the electronic equipment, and it 
is possible to prevent the memory card from falling 
away . 

In accordance with the invention described in the 



fourth aspect, it is possible to prevent the reverse 
a 1 1 achmen t of the memory card, in addition to the effects 
of the inventions described in the first to third 
aspects . 

In accordance with the invention described in the 
fifth aspect, in addition to the effects of the 
inventions described in the first to fourth aspects, 
since the memory card can be attached to the adapter 
by relatively rotating the memory card, it is possible 
to easily attach the memory card. Further, since the 
projection portion corresponding to the notch portion 
is formed in one end portion of the memory card, whereby 
the directionality at a time of attaching is applied, 
it is possible to prevent the memory card from being 
reversely attached. 

In accordance with the invention as described in 
the sixth aspect, in addition to the effects of the 
invention described in the first aspect, since it is 
possible to control so as to prevent the hook portion 
from moving apart from the core, the attitude of the 
hook portion with respect to the memory card is always 
constant, and it is possible to securely engage with 
the memory card by the hook portion. 

In accordance with the invention described in the 
seventh aspect, since the insulative coating film is 
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formed in the entire of the outer surface of the frame 
metal fitting, even in the case that the adapter and 
the memory card are erroneously inserted to the 
connector, it is possible to completely prevent the 
short-circuit from occurring between the contact shoes 
of the connector. 

In accordance with the invention described in the 
eighth aspect, since the insulative coating film is 
formed partly in the periphery of the outer surface 
of the frame metal fitting, even in the case that the 
adapter and the memory card are erroneously attached 
to the connector, it is possible to sufficiently prevent 
the short-circuit from occurring between the contact 
shoes of the connector. 

In accordance with the invention described in the 
ninth aspect, since various thermoplastic or 
thermosetting resins are used as the insulative coating 
film with respect to the frame metal fitting, the 
mechanical strength of the frame metal fitting is not 
weakened, and it is possible to maintain the insulating 
property for a long time. 

In accordance with the invention described in the 
tenth aspect, in addition to the effects of the 
inventions described in the first to six aspects, it 
is possible to use the compact RS-MMC in the same manner 
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as that of the normal size MMC . 
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